The effect of humic and fulvic acids on the enrichment of copper was studied because humic substances are generally present in natural water samples. By mixing an alumina suspension and sodium dodecyl sulfate at pH 2, the anionic surfactant was strongly sorbed on the positively charged alumina surface to form admicelles. When the surfactant was added together with a small amount of dithizone, admicelles incorporating dithizone were obtained These two types of admicelles, in spite of the aggregates of anionic surfactant, completely sorbed negatively charged humic substances and copper-humic complexes.
Introduction
Although modern instrumental analytical methods are highly sensitive and selective, enrichment techniques are often required in order to improve the accuracy and precision of analytical results. [1] [2] [3] Recently, surfactant aggregates formed on alumina (i.e., admicelles) were employed as new separation vehicles for the determination of trace heavy metals in aqueous solutions. [4, 5] Admicelles were easily prepared by mixing alumina particles and anionic surfactants in slightly acidic solutions in the presence or absence of chelating agents. The elements collected in admicelles were quantitatively desorbed with dilute nitric acid, leaving the surfactant on the alumina. This allowed the direct combination with different instrumental determination methods, including graphite furnace atomic absorption spectrometry (GFAAS) and inductively coupled plasma-mass spectrometry (ICP-MS). [5, 6] For the application of admcelles to water analysis, the behavior of humic substances should be studied because humic and fulvic acids are major organic constituents of river, lake and pond water. The humic substances are also known to react with various metal ions to form negatively charged humic complexes. [7] [8] [9] Unfortunately, the interaction between admicelles and humic substances has not been reported so far.
The present paper describes the sorption behavior of humic and fulvic acids as well as their metal-humic complexes. Copper(II) was selected as a desired trace element because of its strong interaction with humc substances. The proposed method was evaluated by analyzing certified reference water samples. Vol.14 Supplement (2003) dithizone complex. The desorption and determination were carried out as described above. 
without any interference from humic and fulvic acids, copper was completely sorbed on both of the admicellar columns and then quantitatively desorbed with the recovery of better than 95 %.
Application to the analysis of river water
The proposed enrichment technique was applied to the analysis of certified river water samples. The amounts of humic substances were estimated by evaporating the sample tenfold, measuring the absorbance at 400 nm and then comparing with the humic acid solution (Nakarai Chemicals described in Apparatus and reagents). As shown in Table 2 , analytical results well coincide with the certified values. The time required for the enrichment (sorption and desorption) was ca. 30 min. 
